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now known that subsets of T cells have a sup-
pressive effect on B cells. This explains why the
antibody response to thymus-independent anti-
gens is often greater in T-deficient animals. In
lepromatous leprosy and some other chronic
infections, very high titres of antibodies to the
causal agent are commonly observed and may
well be due to the lack of suppressor T-cell
control, for failure of cell-mediated immunity
(and therefore of T-cell function) to the micro-
organism is a feature in such cases.

The helper and suppressor activities of T
cells are complex, and it seems likely that the T
cells responsible are distinct sub-sets rather
than stages in the differentiation of one series
of T cells. The complexity is increased by recent
evidence that helper T cells (and probably sup-
pressor T cells) exert some control over T cell,
as well as B cell, immune responses.

Antibodies. The immune response to an anti-
gen can be partially or even completely inhi-
bited by injection of the corresponding antibody
either before or shortly after administration of
the antigen. Part of the inhibitory effect is due
to rapid phagocytosis and destruction of much
of the antigen following its union with the in-
jected antibody. There is, however, evidence
that antibody can exert an additional inhibitory
effect, which is not due to destruction of anti-
gen, and may involve receptors on sup-
pressor T cells for the Fc of IgG. The in-
hibitory effects of antibodies are of practical
importance in prophylactic immunisation of
infants, for maternal IgG antibodies cross the
human placenta and may interfere with the res-
ponse to vaccines during the first few months
of infancy. The inhibitory effects of antibody
are now used extensively to prevent immunisa-
tion of the rhesus-negative mother by a rhesus-
positive fetus (p. 151).

Anti-idiotype antibodies. As explained earlier
(p. 104), most antigens are of exceedingly com-
plex structure, and each stimulates large num-
bers of different T and B cells to clonal proli-
feration. In consequence, the antibody produced
is really a mixture of large numbers of different
antibodies, each the product of a clone of B
lymphocytes. Even antigens with a single type
of determinant usually stimulate clonal proli-
feration of many different lymphocytes, and a
mixture of antibodies results (p. 127). In
spite of this heterogeneity of the antibody re-
sponse, there is evidence that the variable parts

of the antibody molecules resulting from any
particular clonal proliferation may act as anti-
gens in the host and stimulate the development
of anti-idiotype antibodies (p. 126). These can
bind to the antigen receptors of the correspon-
ding B- and T-cell clones (p. 129) or of the
corresponding antibody molecules, and in so
doing can exert a regulatory effect on the cells
of the clones. Depending on various factors,
they may either enhance or suppress further
clonal proliferation and differentiation, and
thus exert some control over the immune res-
ponse. Such control does not stop at this level,
for there is now evidence that the anti-idiotype
antibodies also act as antigens and may stimu-
late the development of further anti-idiotype
antibodies (anti-anti-idiotypes), and so on.

It is thus becoming increasingly apparent
that immune responses, like many other bio-
logical processes, are not regulated by a simple
feedback mechanism, but by a complexity of
factors, the outcome being determined by the
total effect of all the stimulatory and inhibitory
factors involved.

In conclusion, the production by B cells of
antibodies to many antigens is dependent on the
co-operation of T cells. Such help is provided
optimally by T cells which have responded to the
same antigen. There is evidence that T cells may
also suppress the immune response of both B and
T cells, and that they play a major role in con-
trolling the intensity of immune responses. Anti-
body itself is also capable of suppressing the
immune response to the corresponding antigen,
and anti-idiotype antibodies can both enhance
and inhibit clonal proliferation of both T and B
cells with receptors of the corresponding
idiotype.

Transfer factor

Since 1948, Lawrence has reported investiga-
tions which suggest that cell-free extracts of
human leukocytes can transfer cell-mediated
immunity to non-immunised recipients, and
that the responsible agent, transfer factor, has a
molecular weight of about 3000 (see Lawrence,
1969), Attempts to demonstrate transfer factor
in experimental animals have, in general, been
disappointing, but it must be appreciated that,
in general, man and other primates show much
stronger cell-mediated immune responses and
DHS reactions than do lower animals.